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Across the Indian Ocean: the prehistoric
movement of plants and animals
Dorian Q Fuller1, Nicole Boivin2, Tom Hoogervorst2 & Robin Allaby3
Here is a major research project that is
peopling the Indian Ocean with prehistoric
seafarers exchanging native crops and stock
between Africa and India. Not the least
exciting part of the work is the authors’
contention that the prime movers of this
maritime adventure were not the great empires
but a multitude of small-scale entrepreneurs.
Keywords: India, Sri Lanka, Island Southeast Asia, Neolithic, Bronze Age, millet, banana,
chicken
Introduction
The study of prehistory resembles a complex jigsaw and for much of the last half century
Peter Bellwood has been at work finding and fitting pieces together, especially as they pertain
to the island worlds of the western Pacific. His work has been pre-eminent in generating
new understanding and fresh debate about the origins of Austronesian language speakers
and the spread of agriculture and languages through Island Southeast Asia and the Pacific
(e.g. Bellwood 1987, 1997). Austronesian is the most geographically dispersed of any global
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language family in pre-modern times and the inclusion of the Malagasy language in it
implies that — complementary to the eastward spread of Austronesian into the Pacific —
a westward extension of Austronesian speaking seafarers was involved in the peopling of
Madagascar.
In this paper we explore the wider Indian Ocean context of this western Austronesian
expansion and highlight how current research, including our Sealinks project (see
Acknowledgements), is helping to reveal processes of cultural contact, trade and biological
translocations in the Indian Ocean in later prehistory, from what can be termed the Bronze
Age (in western Asian chronologies) through to the Iron Age and later. This research is
inherently interdisciplinary, and thus follows in the footsteps of Peter Bellwood’s pioneering
archaeology of island cultures.
We also draw upon another strand of Bellwood’s work, namely his focus on small-scale
societies as major forces of cultural history. The actors in the drama of Austronesian and
Polynesian origins, who created new worlds in Island Southeast Asia and the Pacific, and
seafaring technologies of unparalleled sophistication, were not the river valley civilisations or
literate cities that so often capture the archaeological imagination, and dominate the public
image of archaeology. Instead, it was small-scale, village or lineage groups of farmers and
seafarers who played the key role in the peopling of the Pacific and the cultural transformation
of Neolithic Island Southeast Asia. Similarly, there is mounting evidence that small-scale
coastal societies were often the pioneers in creating cross-cultural contacts and translocating
plants and animals in the early Indian Ocean (Boivin & Fuller 2009).
In this paper we sketch the emerging picture of a dynamic prehistoric Indian Ocean, in
which links were created between societies in East Africa, Arabia, South Asia and Southeast
Asia, all prior to the development of the better documented trade of later periods, including
the famous spice trade of theRoman and subsequent eras (Miller 1968;Cappers 2006; Boivin
et al. 2009: 268–9). This picture emerges from archaeological evidence, and particularly
the evidence of translocated crop plants, as well as from historical linguistics, most notably
relating to tree crops and boat technology, with a growing contribution from genetic studies
of animals, including domesticated and commensal species.
The Bronze Age inter-savannah translocations (c. 2000–1500 BC):
north-east Africa, India, Arabia
The connections between Africa and India, which constitute the first act of the narrative of
transoceanic connections in the north-western part of Indian Ocean (Figure 1), took place
as the hitherto separate trading spheres of the Persian/Arabian Gulf and the Red Sea/Gulf
of Aden became interlinked, probably at the end of the third millennium BC. Trade and
contact in the southern part of the Red Sea began as early as the Neolithic, as indicated by
the movement of obsidian from Ethiopia to Yemen (Khalidi 2009), and from the fourth
millennium BC stretched northward to Egypt as well, when incense and other goods
were no doubt also part of the increasing flow of commodities across the region (Boivin
& Fuller 2009). The much later expeditions of the Egyptian state southwards towards
Punt, in search of incense and other exotica, were likely built on these earlier Neolithic
contacts, which began in an era prior to local cereal agriculture, in which settlements
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Figure 1. Schematic map of major Bronze Age translocations between South Asia, Arabia and Africa (after Fuller & Boivin
2009). Inset lower left: map of the distribution of archaeobotanical evidence of broomcorn millet (Panicum miliaceum) of
Chinese origin, suggesting dispersal from South Asia to Arabia and Nubia via the sea. Inset lower right: map of the distribution
of sites in South Asia with archaeobotanical evidence for one or more crops of African origin.
are still mainly dominated by early to mid Holocene shell middens. From c. 2000 BC,
elements of the Red Sea/Gulf of Aden sphere appear to have been brought within the
remit of an extended India-Gulf trading network, presumably through the activities of
the coastal societies of southern Arabia and/or the agency of Gujarati seafarers, as well
as the involvement of an undetermined source in Africa. Five African crops (Figure 1)
reached South Asia shortly thereafter (Boivin & Fuller 2009: 155–60; Fuller & Boivin
2009).
It has been known for many years that some of the major crops of the drier regions of
India, such as sorghum (Sorghum bicolor), pearl millet (Pennisetum glaucum) and fingermillet
(Eleusine coracana), originated in Africa and arrived in India at some point in prehistory
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(e.g. Possehl 1986; Fuller 2003). A popular argument has been that these crops arrived
in the Harappan urban period (2600–2000 BC), brought by Harappan ‘seafarers’ (e.g.
Possehl 1997), but there is little firm evidence to support this. Recent re-assessments, of
both botanical identifications and archaeological context (Fuller & Madella 2001; Fuller
2003), leave reason to doubt the few grains reported from the Harappan urban period; in
contrast, there is now a large accumulation of evidence for these crops in India from the
secondmillenniumBC, including finds from 33 sites (Figure 1, right inset).What the dating
evidence currently suggests is that this transfer of African crops took place at the end of the
Harappan era, perhaps as the urban Harappan civilisation was undergoing its transformative
de-urbanisation process (see Ratnagar 2000; Madella & Fuller 2006). Given the lack of any
other material evidence for Harappan or South Asian contacts with the Red Sea or Africa
before 2000 BC, we have argued that this transfer took place primarily between north-east
Africa and/or Yemen and western India, probably outside of the context of the Bronze Age
trade between major civilisations (Boivin & Fuller 2009). It is, of course, well documented
that the Harappan civilisation was involved in maritime trade with Oman, Bahrain and
Mesopotamia in the second half of the third millennium BC (e.g. Ratnagar 1994; Ray
2003: 84–99). But this trade was between urban actors, and increasingly appears to have
been built on earlier regional contacts between small-scale coastal fishing and agropastoral
societies.
Moving in the other direction was the Asian broomcorn millet (Panicum miliaceum),
ultimately of Chinese origin, which had left China on westward trade routes by c. 2200
BC (Frachetti et al. 2010). Broomcorn millet is known from other central Asian sites
from around 2000 BC and is found in Pakistan at c. 1900 BC, Yemen at around 2000
BC, and in Sudanese Nubia by c. 1700 BC (Figure 1, left inset), while being absent
from intervening regions such as Egypt and Mesopotamia (Fuller & Boivin 2009). Zebu
cattle may also have moved from India to Yemen and East Africa starting at this time,
although this was presumably the first stage in an ongoing process of gene flow through
introduced bulls which made the genetic landscape of south Arabian and African cattle
one of hybridity between African taurine and Indian zebu stocks, with evidence for
interbreeding most marked at the margins of the Indian Ocean (Hanotte et al. 2002;
Ibeagha-Awemu et al. 2004). These zebu-hybrid cattle played an important role in the long-
term success and southernmost spread of cattle pastoralists in eastern Africa (cf. Marshall
1989).
The Arabian Sea corridor, which led to early species exchange between the savannahs of
Africa and India, was in some ways a precursor to the later pepper route of the spice trade
(cf. Miller 1968; Cappers 2006; Boivin et al. 2009). The first hint of this spice trade comes
from the findings of valued black peppercorns that were used to fragrance the nostrils of the
deceased Pharaoh Ramses II (c. 1200 BC) (Plu 1985). This spice is endemic only to the wet
forests of southern India (Asouti & Fuller 2008: 47), and in all likelihood was supplied by
hunter-gatherer groups to coastal groups (Morrison 2002). At this date it is unclear whether
any farming was practiced along the coastal plains of southern India, with rice agriculture
in the far south of India normally dated after 1000 BC (Fuller et al. 2010), and it may be
the case that the earliest pepper was moved between coastal hunter-fisher groups into the
emerging network of Arabian Sea voyaging and exchange.
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Figure 2. Map summarising major prehistoric translocations of economic plants between Southeast Asia and South Asia, as
discussed in the text. Archaeological sites with banana phytoliths are indicated (based on reviews of Lentfer 2009; Fuller &
Madella 2009). Probable wild distributions of some taxa are indicated based on a best guess of the first author, drawing upon
a range of botanical sources.
The Bay of Bengal metal age corridor: trees from the Malay Peninsula
and westwards to peninsular India
If the lesson of Arabian trade is that Bronze Age states and civilisations in the region
intensified trade on the foundations of earlier contacts amongst small-scale societies, then
we might look for a similar pattern in the eastern Indian Ocean, in the Bay of Bengal
(Figure 2). Evidence for regular trade between India and the Malay Peninsula in the form
of Indian-style stone beads and ceramics (Northern Black Polished Ware) is extensive for
the later part of the first millennium BC (Bellina & Glover 2004), and predates the Indo-
Roman trade era. Iron Age trade is well documented from recent excavations at the urban
site of Khao Sam Kaeo in southern Thailand (on the Malay Peninsula) occupied from c.
400 BC (Bellina-Pryce & Silapanth 2008). Indeed, it is suggested that Indian craftsmen had
set up shop at Khao Sam Kaeo, based on apparently locally manufactured stone beads and
pottery that resembled the technology and operational sequences of those known to be made
in India. Crop evidence from this site also indicates the presence of Indian domesticates,
especially some of the classic pulses for making dal dishes in peninsular India, including
mungbean (Vigna radiata) and horsegram (Macrotyloma uniflorum), both of which had their
origins in south India (Castillo & Fuller 2010). By this period of the later first millennium
BC, we are dealing with large urban sites in both India and the Malay Peninsula. So the
question arises: is there evidence that this inter-urban long-distance trade was based on the
earlier agency of small-scale societies around the coasts of the Bay of Bengal?
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The evidence we have comes from a combination of biogeographical, historical linguistic
sources and just a dash of hard archaeobotanical evidence. A number of important cultivars
in south India, especially amongst trees, have their likely wild origins in Southeast Asia
(Figure 2). These include the Areca-nut palm, the nuts of which are chewed as a stimulant
together with slaked lime and the leaves of the vine Piper betle. Both are probably from
Island Southeast Asia (see e.g. Zumbroich 2007). Other Southeast Asian tree crops may
have come to south India via lands to the north, as they have probable origins in north-east
India or northern Southeast Asia, around the Assam/Burma/Yunnan area westwards to the
eastern Himalayan foothills; these include Citrus medica (the citron, precursor of the lemon)
and most domesticated mangos (Mangifera indica) (see Asouti & Fuller 2008: 91, 114–15).
In linguistic terms, all of these species date to the same stratum of Dravidian languages,
with reconstructible etyma in Proto-South Dravidian, at the same level as textile-related
terminology (Fuller 2008), crops of African origins and metallurgical terms, especially for
gold and copper (Fuller 2007; also Southworth 2005). In south India, the earliest finds of
African domesticates (1600–1500 BC), metal objects and frequent spindle whorls (both
c. 1500 BC) suggest a minimal age for this proto-language. Archaeological wood charcoal
from the Neolithic site of Sanganakallu (Sannarachamma) in south India has produced a
few specimens of probable mango, from levels dating to 1400–1300 BC, with probable
Citrus as well, which confirms the adoption of these Southeast Asian arboriculture species
prior to the Iron Age (Asouti & Fuller 2008: 134).
Another interesting tree that appears to have come to south India from the east at this
time is the true sandalwood (Santalum album). Sandalwood is probably originally wild in the
driest parts of Indonesia, such as eastern Java and the Lesser Sundas, where its distribution
appears natural on account of being adjacent to its many congeneric relatives of Island
Southeast Asia, Australia and the Pacific (Fischer 1938; Burkill 1966: 1987; Asouti & Fuller
2008: 116–17; Harbaugh & Baldwin 2008). Wood charcoal from the latest Neolithic levels
of Sanganakallu (Sannarachamma) in south India, identified as Santalum, however, places
it in the southern Deccan by c. 1300 BC (Asouti & Fuller 2008: 135), and this argues for a
human-mediated translocation by this time.
An Iron Age southern tropics pairing (from c. 500 BC): from
South/Southeast Asia to Africa
The banana is another crop-plant that comes from the east, with recent research favouring
initial domestication in New Guinea, but probably with additional input of varieties from
the Philippines (e.g. Donohoe & Denham 2009; Kennedy 2009). In South Asia, wild
bananas and their relatives are few, and their distributions are limited, mainly to the wetter
rainforests and moist deciduous hill forests (Fuller & Madella 2009).
Archaeological recovery of bananas usually relies on identification of phytoliths (Mbida
et al. 2006), and these are so far absent from the few phytolith studies conducted in India
(Fuller &Madella 2009). However, banana phytoliths from the Harappan site of Kot Diji in
southern Pakistan (Fuller & Madella 2009) could indicate a westward diffusion of bananas
by sea from Island Southeast Asia to the Indus as early as 2000 BC (Figure 2). Further
evidence is needed, however, to rule out the possibility that these phytoliths derived from
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Figure 3. Schematic map of major translocations from Asia to Africa including commensals, the weed horse purslane
(Trianthema) and the Asian vegecultural trio.
anotherMusa grown as a rawmaterial source (for fibre or paper) or even a garden ornamental
(Fuller & Madella 2009). There are additional reports of archaeological Musa phytoliths
from mainland Southeast Asia and New Guinea (see Lentfer 2009), although the use of
some local wild form of Musa cannot be ruled out.
It is clear, however, that bananas (or plantains) (Musa paradisiaca), are entirely introduced
to Africa, as were the greater yam (Dioscorea alata) and taro (Colocasia esculenta). All three
Asian taxa are found traditionally across the African continent, but their absence from
intervening areas like northern India and Arabia makes Murdoch’s (1959: 222) hypothesis
of a coastal route of transfer problematic, and instead points to a central Indian Ocean
corridor (Figure 3). Recent archaeobotanical evidence, however, in the form of phytoliths in
Iron Age pits in Cameroon, imply that bananas had arrived and reached western Africa prior
to the colonisation of Madagasascar, perhaps by c. 500 BC (Mbida et al. 2006). Claims for
earlier bananas in Uganda, at Munsa (Lejju et al. 2006), are more dubious, due especially to
stratigraphic dating issues but also due to questions about preserved morphology (Neumann
& Hildebrand 2009).
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De Langhe (2007) has made a fairly convincing case for a trans-African dispersal route
for the banana, from the East African coast, through the forest patches of Usambara and
Pare and along the northern fringe of the equatorial rainforest, into West Africa, from
where plantains are argued to have possibly ‘fueled’ the Bantu expansion. Blench (2009) has
meanwhile proposed a more daring continental circumnavigation hypothesis, based on the
lack of evidence for ancient plantain cultivation in East Africa, the problems of a dispersal
route through the intervening dry regions between the coast and central African rainforest,
and the known sailing capabilities of the Austronesians. One way to distinguish between
these possible scenarios would be to use genetics to determine which populations are most
likely to be associated with the founding point of these species on the African continent.
Like bananas, chickens are a staple food source of traditional African villages, but
nevertheless, have their origins in the red junglefowl (Gallus gallus), which is native from
sub-Himalayan northern India through southern China and Southeast Asia. Across this
area, chickens were probably brought into domestication more than once, as suggested by
genetic data, although good zooarchaeological data remains scarce (see Fuller 2007: 400–
401; Kanginakudru et al. 2008; Berthouly-Salazar et al. 2010). While some chickens may
have first entered Africa overland, moving up the Nile from Egypt to Nubia, historical
linguistic data suggest perhaps three separate introductions, including two from the north
across the Sahara, and one from the Indian Ocean and the east coast of Africa (Williamson
2000). As with taro and bananas, chickens appear to be deeply culturally embedded in
West and Central African subsistence, suggesting considerable time-depth to their presence,
although this is not yet supported by archaeozoology (Williamson 2000; cf. MacDonald
2000). Unfortunately, difficulties with accurately identifying chicken bones from indigenous
gallinaceous birds (sesMacDonald 1992)mean that reliable archaeology for African chickens
is still limited.
While southern India is the native home to the unrelated wild grey junglefowl (Gallus
sonneratii) and Sri Lanka boasts its own jungle fowl (Gallus lafayetii), both regions played a
role in shaping the diversity of chickens. For Sri Lanka, this is indicated in the large number
of chicken genetic lines (haplogroups) found there, which imply multiple introductions
from India, mainland Southeast Asia and Malaysian Borneo (Berthouly-Salazar et al. 2010),
whereas peninsular India’s grey junglefowl appears to have provided a key gene found in
many modern chickens, namely the gene for yellow legs, which are indeed distinct from the
red legs of wild red junglefowl, and white and black-legged chickens (Eriksson et al. 2008).
This attests to the importance of intercultural contacts and exchanges around the margins of
the Indian Ocean in creating some of the agricultural biodiversity that we take for granted
today.
While domesticated crops would have been carried and then propagated intentionally,
many more species have been moved by mistake, including commensal animals and
agricultural weeds (Figure 3). Elsewhere (Fuller & Boivin 2009) we have reviewed evidence
for a few potential weeds that have been translocated from Africa to Asia or Asia to Africa,
apparently via the Indian Ocean based on their absence from the flora of intervening land
regions (Egypt, Mesopotamia, Iran). In general we know less about weeds than about crops,
but to take one example, we consider the horse purslane (Trianthema portulacastrum), a
frequent weed in Gujarat from Harappan and Late Harappan sites, presumably of millet
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fields (Weber 1991; Reddy 1994), to be a subject of anthropogenic dispersal. It was present
in the Ganges basin from the Chalcolithic period (after 1400 BC), probably infesting
dry rice fields (Fuller & Qin 2009: tab. 2), and in south India by early historic times
(c. 300 BC), at Paithan on the Godavari River in Maharashtra (Fuller, unpublished).
Subsequent eastward spread is indicated by the occurrence today in dry rice fields in
mainland Southeast Asia (Noda et al. 1985). At some stage, as yet undated, both Trianthema
species came to the millet and sorghum fields of the African savannahs, where they persist
as weeds to the present day.
Commensal animals are rather better studied thanweeds, as the products of anthropogenic
dispersal. Genetic studies of rats in Madagascar and the islands of the western Indian Ocean
point to origins in India, probably via Arabia or the Middle East (Hingston et al. 2005;
Tollenaere et al. 2010). The house mouse (Mus musculus) is also regarded as Indian in
origin (Boursot et al. 1993), although its presence in the Epipalaeolithic (Natufian) of the
Near East implies that it dispersed in the absence of human sedentism and perhaps only
evolved as a commensal later with the development of Near Eastern agriculture (Auffray
et al. 1990); when commensalmice first occurred in SouthAsia is unknown.Nevertheless, the
mouse forms found on Madagascar are a genetically distinctive subspecies found otherwise
in Yemen (Mus musculus ssp. gentilus), implying movement southwards from Yemen after
an introduction to there from India (Duplantier et al. 2002). Finally, the Asian house
shrew (Suncus murinus), is also a ship-borne invasive species that originated in South Asia
(Yamagata et al. 1995; Kurachi et al. 2007). The high morphological variability of this
species in East Africa and the Arabia Peninsula suggests multiple introductions directly from
South Asia and from early differentiated types of Southeast Asia (Hutterer & Tranier 1990).
Whether these commensals were stowaways on boats or potential protein snacks for long
voyages is unknown, but future zooarchaeology needs to target the recovery and careful
identification of micro-fauna to pin down the cultural context of their dispersal around the
Indian Ocean.
Maritime technology
It has long been recognised that the Austronesian tradition of Island Southeast Asia involved
the sequential development and refinement of sail-boat technology, as single and double-
outrigger canoes with sails rigged in the direction of the ship’s longitudinal axis made
sailing against the wind increasingly efficient (e.g. Doran 1981: 93; Mahdi 1999: 145).
The distribution of Southeast Asian sail types, methods of plank-fastening and single or
double outriggers around the coasts of India, Sri Lanka, East and south-eastern Africa
suggests the introduction of boat-building techniques from Island Southeast Asia (Figure
4). This impression is reinforced by the presence of a small number of Austronesian terms
relating to boats and parts of boats that are found in South Asian languages such as in
Hindi, Tamil, Sinhalese (Sri Lanka), Dhivehi (Maldive Islands) and possibly the languages
of the Andamanese islanders. Subsequently, contact between sailors and boat-builders from
different backgrounds intensified, and at least since Islamic times we can observe many more
examples of Indian Ocean maritime vocabulary transgressing linguistic boundaries. It may
be argued, based on our still limited knowledge of nautical terminology in Arabic, Farsi,
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Figure 4. Map showing the general distribution of nautical related loanwords of inferred Austronesian linguistic origins in
South Asia and the Indian Ocean. This is depicted over the ethnographic/historical distribution of single and double outrigger
sailing canoes, believed to originate as a technology in Island Southeast Asia.
Swahili, Hindi, Malay and other languages (cf. Glidden 1942; Johnstone & Muir 1964;
Prins 1970; Liebner 1993; Mohebbi 1996), that several individual languages contributed
to and became part of a shared Indian Ocean seafarers’ lexicon, built on the foundations of
inter-ethnic trade networks that emerged many centuries before.
On the other hand, looking at maritime vocabulary has its pitfalls too, as many languages
prefer a native word, often of descriptive nature, over a loanword, even if the item concerned
is the result of foreign introduction. Illustratively, most words for ‘outrigger’ in South Asia
and East Africa are not clearly derived from any Austronesian source, whereas all stages of
development point towards an insular Southeast Asian origin of the device, and militate
against independent invention in South Asia and/or East Africa. Again, this urges us to
move beyond the constraints of one specific scholarly discipline towards the incorporation
of other fields.
Conclusions
In the jigsaw puzzle of Indian Ocean prehistory, we still have only scattered interdisciplinary
puzzle pieces, and are very far from a complete or even near complete picture. Nevertheless,
those pieces of the puzzle that do fit together suggest patterns of inter-regional linkage that
we can broadly constrain in time and space. We can identify a northwestern Indian Ocean
(Arabian Sea) zone that gradually enabled contacts between savannah-oriented agricultural
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societies in India and Africa, starting about 2000 BC (and perhaps some centuries earlier).
African cereals slotted easily into the existing subsistence regimes thatwere already established
in monsoonal India, while zebu cattle added important genetic traits to African cattle.
The emergence of this corridor of exchange was followed by later eastward linkages
between South Asia and Southeast Asia. One challenge for agricultural translocations across
the Bay of Bengal was that the dry tropical woodlands and savannahs that dominate much
of peninsular India are poorly matched with the wet tropical forests of Southeast Asia.
Translocations would have required a broadening of ecological tolerance, or extra efforts in
terms of cultural practice. This probably means that those South Asian regions ecologically
most similar to Southeast Asia, such as Orissa (the north-east peninsula) and Sri Lanka,
would have played important roles in the initial adoption and adaptation of Southeast Asian
cultivars to South Asia.
Does the extra effort involved in translocating these species suggest that contacts were
becoming more systematic and closer to what we conventionally think of as trade? In light
of the degree of complexity seen emerging in south India and Sri Lanka at this time, and the
complex agricultural practices necessary for cultivating tree and vine crops, this is a distinct
possibility. Nonetheless, the agency of small-scale seafaring societies at the margins of such
emerging polities likely accounts for the actual sea-movements.
Later still, in the first millennium BC, the Indian Ocean actually began to open up in the
broad sense. By Iron Age times, systematic trade between urban systems was taking place
across the Bay of Bengal and between India and the Red Sea. This period also potentially
provides the first evidence for Asian species introduction into the moist tropics of Africa.
While this claim still rests heavily on the banana phytoliths from Nkang in Cameroon,
other lines of evidence, from plant and animal genetics, and linguistics, suggest that the
later centuries BC were a period of increasing flows across the Indian Ocean, mainly it
appears, at least from a species point of view, from east to west. The insular Southeast Asian
involvement in this is certainly clear for the period of the Malagasy peopling of Madagascar
sometime in the first millennium AD, but there is a likelihood that this was only the latest
of a series of such movements.
Equally enigmatic are the economic, social, political or cosmological factors that may
have played a role in driving seafarers with little more than basic seafaring technology
to take on voyages that even in today’s world appear to be exceptionally dangerous and
even foolhardy. Of course the patterns of monsoon winds, trade winds and ocean currents
around the Indian Ocean between summer and winter made these long-distance voyages
technically feasible (Pearson 2003), but knowledge of these patterns, adequate food supplies,
and the motivations for long return voyages were also necessary. Recognition of the value
of exotic domesticated species amongst early farmers (Hayden 2009) may be important in
understanding some of these earlymovements. A parallelmay be suggestedwith thewestward
movement of broomcorn millet from China, which appears to have been associated with
its ritual value amongst steppe pastoralists (Frachetti et al. 2010). What imported artworks
and antiquities are today, and spices were in the Classical and medieval periods, exotic crops
and animals mostly likely also were in deeper antiquity: luxury items conferring social or
religious prestige and evidence of power. But this explanation is probably not enough to
explain all contact, and perhaps in particular the more long-ranging.
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We may usefully draw upon Mary Helms’ ideas about the notions of power and the
exotic that in traditional societies became attached to knowledge and things that came
from geographically distant locales (Helms 1988). Indeed, such power could also come to
be linked to individuals themselves, suggesting that psychologically-inspired tendencies to
wanderlust and adventure also have clear social elements. Whatever the driving factors, it is
likely that small-scale maritime societies themselves were also transformed by the contacts
in which they engaged (Arnold 1995). And through the early activities of these small-scale
societies came wider social and economic transformations. These included the transfer of
words, languages, ideas and technologies, the translocation of species with both positive and
negative consequences for future generations, and the alteration of the very genetic make-up
of people, plants and animals all around the Indian Ocean.
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